The diffusion of fixatives is slow. Early work using plasma gels and animal tissues showed the distance penetrated by a fixative to be a simple function Medawar, 19412 Tissues are usally fixed before microscopic examination and effective fixation is essential for accurate histological interpretation. Fixation depends not only on the rate at which a fixative reacts with tissue components, but also on the ability of the fixative to diffuse into tissues. An important rate limiting factor within the complex process of fixation is the slow speed of fixative diffusion into tissues.
Our understanding of this subject is largely based on early studies which examined the diffusion of fixatives into plasma gels and animal tissues.'`These studies indicated that fixatives obey the laws of diffusion and that the distance penetrated by a fixative depends on a simple function of fixation time. This distance in millimetres is equal to the square root of the fixation time in hours, multiplied by a coefficient of diffusibility (K) the fixation time for each of the fixatives. The predicted diffusion of 4% formaldehyde solution into hypothetical, solid 10 mm and 50 mm diameter specimens is shown in the figure.
Discussion
The diffusion of fixatives is usually measured on uniform coagulants such as gelatine or plasma gels.2 3The rates obtained using animal tissue are generally lower because of barriers such as cell membranes.' The diffusion rates of the primary fixatives in our human tissue model are slower than in these previous studies and may result from differences in tissue structure together with less controllable factors such as impedance by the splenic capsule. The presence of fixed tissue is also believed to slow subsequent inward diffusion of fixatives.5 Within the limitations of a simple model, our results do not support this theory and are more consistent with earlier studies which showed that fixatives obey the laws of diffusion and appear to neither retard nor facilitate their own penetration.2 3 Primary fixation can affect histological interpretation. 5 Delayed fixation has been shown to influence the number of observable mitotic figures in tissues,67 and fixation may influence the immunoreactivity of tissue antigens.8 The commonest primary fixative is 4% formaldehyde solution which will penetrate just 2-4 mm in 24 hours. Small specimens measuring less than 10 mm in diameter will fix by simple diffusion. Larger specimens should be thinly sliced, partly dissected or perfused to facilitate rapid and even fixation. Although this study has only investigated the diffusion of a limited number -of fixatives into a single human tissue, the observations emphasize the need for prompt and efficient fixation of surgical specimens.
